Delimitation and functional characterization of the bidirectional THOX-DUOXA promoter regions in thyrocytes.
The THOX and DUOXA genes encode components of the oxidative machinery involved in thyroid hormone biosynthesis. Both of these genes are duplicated in mammalian genomes and are positioned in a head-to-head configuration, THOX1 facing DUOXA1 and THOX2 facing DUOXA2, respectively. The intergenic regions in both couples of genes exhibit dissimilar compositions, being highly GC-rich in the case of THOX1-DUOXA1 but not in the other case. In this study we localized precisely the transcription starts of all four genes using the RLM-RACE technique. It revealed that the distance between THOX1 and DUOXA1 transcription units is of about 70bp only, whereas THOX2 and DUOXA2 transcription starts are separated by 170bp. Analysis of these putative promoter regions revealed the presence of several potential binding sites for transcription factor Sp1 within the THOX1-DUOXA1 intergenic space, and of a TATA box and an Inr element in front of DUOXA2 and THOX2 genes, respectively. The putative promoter regions were inserted into a specifically designed vector harbouring two distinct reporter genes facing each other and their activity was investigated in transient transfection experiments in rat thyroid PCCl3 cells. Both regions exhibited bidirectional promoter activity in the assay. Gel shift experiments using extracts obtained from PCCl3 cells demonstrated the existence of at least one functional Sp1 binding site within the THOX1-DUOXA1 promoter. When Sp1 binding was abolished by mutation of the DNA sequence, a clear reduction in promoter activity in both THOX1 and DUOXA1 directions was observed in the functional assay. As these promoter sequences are well conserved in mammalian genomes, it appears very likely that the results we obtained here in the rat may be extended to the other species.